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Practical  details  with  regard  to  testing  for  and  prescribing  telescopic  spectacles  are  dis- 
cussed. Telescopic  spectacles  can  be  successfully  used  for  near  work  in  many  cases  in 
which  with  the  ordinary  correction  the  best  distant  vision  obtainable  is  as  low  as  20/200. 
Vanity  prevents  most  patients  from  wearing  telescopic  spectacles  for  distant  correction  in 
public.  It  is  usually  impracticable  to  use  the  two  eyes  together  at  the  working  distance. 
Absolute  accuracy  of  frame  adjustment  is  essential.  Nineteen  illustrative  cases  are  briefly 
described.  It  is  often  better  to  omit  the  cylindrical  correction  unless  it  definitely  im- 
proves visual  acuity.    Read  before  the  Cleveland  Ophthalmological  Club,  November,  1929. 


This  paper  attempts  to  present  in 
practical  form  the  method  of  testing 
and  prescribing  telescopic  spectacles, 
and  notes  some  of  the  various  types  of 
case  in  which  they  have  been  success- 
fully used. 

The  first  attempts  to  improve  visual 
acuity  by  enlarging  the  retinal  image 
were  made  in  1646  by  Kircher,  who 
modelled  a  hand  telescope.  In  1667, 
Eschinardi  designed  a  telescopic  spec- 
tacle for  near  use.  During  the  eigh- 
teenth century  experimental  instru- 
ments were  produced  by  a  number  of 
investigators,  and  in  1785  H.  Dixon  pa- 
tented a  method  of  making  a  telescopic 
spectacle  from  two  spherical  mirrors, 
which  he  later  replaced  by  two  spheri- 
cal lenses. 

Further  advances  were  made  in  the 
nineteenth  and  early  years  of  the  twen- 
tieth centuries.  In  recent  times  the 
problem  was  revived  by  Professor  Her- 
tel,  of  Strasbourg,  the  details  of  the 
problem  being  worked  out  in  the  re- 
search laboratories  of  Messrs.  Carl 
Zeiss,  in  Jena. 

Telescopic  spectacles  can  be  design- 
ed to  give  a  magnifying  power  up  to 
nearly  two  diameters.  The  usual  mag- 
nification selected  is  1.8  diameters,  and 
the  resulting  improvement  in  vision  is 
due  to  the  image  formed  on  the  retina 
being  nearly  twice  as  large  as  the  im- 
age formed  by  the  unaided  eye  or  with 
ordinary  spectacles. 

The  spectacle  is  constructed  accord- 
ing to  the  design  of  a  Dutch  telescope 
builder.  Each  optical  combination  con- 
sists of  two  compound  units  in  a  metal 


mount,  namely  a  large  converging  unit 
and  a  smaller  diverging  unit.  The  two 
units  are  so  computed  as  to  insure  a 
view  free  from  distortion,  from  astig- 
matism of  oblique  rays,  and  from  dis- 
turbing chromatic  aberration.  The 
rays  are  converged  by  the  anterior  com- 
pound lens,  are  then  made  divergent  by 
the  posterior  compound  lens,  and  fall 
upon  the  retina  as  though  they  came 
from  an  object  nearer  the  eye  than  is 
actually  the  case,  or  in  other  words  so 
as  to  produce  the  effect  of  magnifica- 
tion. The  weight  of  the  complete 
spectacle  frame  with  glasses  is  about 
30  gm.,  or  slightly  more  than  one 
ounce. 

The  trial  case  consists  of  a  series  of 
telescopic  lenses  to  which  are  added 
spherical  and  cylindrical  lenses,  which 
are  inserted  on  the  side  toward  the  eye 
so  as  to  correct  the  patient's  refractive 
error.  There  is  also  a  second  series  of 
spherical  lenses  to  be  applied  on  the 
side  toward  the  object  for  use  in  near 
work.  A  special  trial  frame  capable 
of  accurate  adjustment  is  supplied  by 
the  Zeiss  company .\  ' 

By  enlargement  of  the  retinal  image, 
the  weak-sighted  or  extremely  near- 
sighted person  'inci|e^s^,s  his  visual 
acuity  1.8  times.  For  instance,  a  pa- 
tient having  a  visual  'acuity  of  20/100 
secures  with  a  1.8  telescopic  spectacle 
a  visual  acuity  of  nearly  20/50. 

For  reading,  writing,  or  other  near 
work  it  is  possible  to  prescribe  tele- 
scopic spectacles  in  many  cases  in 
which  the  best  distance  vision  with  or- 
dinary correction  is  as  low  as  20/200. 
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Telescopic  spectacles  for  distant  use 

Telescopic  spectacles  enlarging  1.3 
diameters  are  used  for  extremely  near- 
sighted patients  without  marked 
changes  in  the  fundus,  who  with  ordin- 
ary correcting  lenses  still  have  good 
vision.  Here  the  retinal  image  is  in- 
creased approximately  thirty  per  cent 
in  size  and  a  visual  field  of  about  forty 
degrees  is  obtained. 

Spectacles  magnifying  1.8  diameters 
are  used  for  highly  myopic  patients  in 
whom  fundus  changes  have  consider- 
ably reduced  the  visual  acuity,  and  in 
patients  with  amblyopia  from  other 
causes.  Naturally,  with  enlarged  mag- 
nification the  visual  field  is  reduced. 

The  author  confesses,  however,  that 
in  spite  of  the  improved  visual  acuity, 
he  has  had  little  success  in  persuading 
his  patients  to  wear  telescopic  spec- 
tacles for  improvement  of  distant  vis- 
ion. He  has  known  several  patients  to 
wear  their  glasses  while  seated  on  front 
porches  or  visiting  art  museums.  Most 
of  them,  however,  will  not  tolerate  them 
in  public  for  two  chief  reasons:  first, 
the  contracted  field  of  vision  seems  to 
be  both  an  annoyance  and  a  hazard; 
second,  even  the  nearly  blind  are  vain 
as  to  their  personal  appearance. 

Telescopic  spectacles  for  near  use 

A  single  combination  of  telescopic 
lenses  cannot  be  used  for  both  distance 
and  reading,  even  when  the  wearer  is 
emmetropic  and  in  possession  of  a  ful- 
ly active  accommodation.  Owing 
to  the  peculiar  construction  of  these 
lenses,  the  power  of  accommodation  is 
insufiicient  to  render  them  useful  in 
reading  as  well  as  distance,  for  the  al- 
teration in  the  range  of  accommoda- 
tion produced  by  telescopic  spectacles 
is  much  greater  than  that  produced  by 
the  ordinary  spectacle  lens,  and  this  al- 
teration 1^  always  in  the  direction  of  an 
increase  in  accommodative  effort.  Theo- 
retically, it  would  be  possible  to  use 
the  same  telescopic  lens  for  both  dis- 
tance and  near  by  varying  the  separa- 
tion between  the  converging  and  di- 
verging lenses,  hut  this  would  upset 
the  good  definition  of  the  image. 

It  is  usual  and  more  restful  to  the 


eyes  for  the  spectacles  to  be  used  as 
magnifying  lenses  with  relaxed  ac- 
commodation for  working  distance. 
Hence  it  is  necessary  to  add  a  lens  of 
such  power  as  will  make  emergent  rays 
parallel  and  thus  replace  the  accom- 
modation otherwise  required. 

There  are  two  methods  of  obtaining 
this  additional  power :  first,  to  add  the 
auxiliary  lens  for  reading  to  the  object 
side  of  the  telescopic  lens.  This  method 
is  followed  by  Zeiss.  In  this  instance 
only  the  exact  dioptric  power  of  the 
working  distance  is  required,  for  ex- 
ample +  4  D.  for  ten  inches. 

Another  method  used  in  the  Hamblin 
sets,  designed  in  London,  is  to  add  the 
necessary  power  to  the  telescopic  ele- 
ment on  the  eye  side.  The  reasons  given 
for  employing  this  method  are :  first,  an 
additional  lens  in  front  is  very  con- 
spicuous and  likely  to  be  heavier  than 
the  one  of  smaller  diameter  behind; 
second,  the  lens  added  to  the  eye  side 
improves  the  general  definition.  Both 
of  these  reasons  are  of  minor  practical 
importance.  I  have  combined  the  two 
methods  in  some  cases,  an  addition  be- 
ing made  both  to  the  object  side  and  to 
the  eye  side. 

The  experience  of  a  number  of  men 
in  fitting  telescopic  spectacles  for  near 
use  has  shown  us  that  in  most  cases 
it  is  impracticable  to  use  the  two  eyes 
together  at  the  working  distance.  The 
manufacturers  of  the  lenses,  them- 
selves, now  recommend  that  only  one 
reading  attachment  be  supplied.  This 
can  be  interchanged  as  needed  from 
one  eye  to  the  other.  Using  both  eyes 
for  reading  would  require  convergence 
without  accommodation  and  an  es- 
pecially accurate  angling  of  the  frames 
to  suit  the  working  distance 

How  to  determine  the  necessary  correc- 
tion 

It  is  absolutely  necessary  that  the 
full  correction  be  given  in  ordering 
these  lenses.  If  the  full  correction  is 
not  ordered,  the  circles  of  diffusion  are 
enlarged  and  the  patient  will  say  that 
he  sees  better  without  the  telescopic 
spectacles. 

To  prescribe  telescopic  lenses  accur- 
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ately,  one  must  first  determine  the  best 
vision  obtainable  with  the  ordinary 
correction.  If  a  patient  has  vision  of 
6/60  with  proper  correction,  then  with 
the  telescopic  lens  this  should  be  im- 
proved .to  6/30.  As  a  matter  of  fact, 
however,  case  records  will  show  an  in- 
accuracy in  this  statement,  as  we  may 
secure  vision  as  g^ood  as  6/20. 

The  first  step  in  refraction  with  the 
test  lenses  is  an  accurate  fitting  of  the 
trial  frame.  The  usual  trial  frame  sup- 
plied is  admittedly  clumsy,  but  permits 
a  well  regulated  adjustment.  Fit  the 
frame  snugly;  adjust  the  center  of  the 
trial  frame  aperture  for  the  eye  to  be 
tested  exactly  in  front  of  the  pupil  of 
the  eye  ;  have  the  frame  close  enough 
to  the  face  for  the  eye  side  of  the  test 
lens  to  come  12  mm.  in  front  of  the 
cornea ;  lastly,  be  sure  there  is  no  an- 
teroposterior tilt  either  as  to  the  pa- 
tient's head  or  as  to  the  trial  frame. 

The  spherical  lens  attachments  de- 
signed to  correct  the  patient's  error  of 
refraction  are  fitted  with  spring  clips 
by  means  of  which  they  are  snugly  and 
closely  fitted  to  the  telescopic  combina- 
tions. The  cylindric  lenses,  however, 
must  be  attached  to  a  spherical  lens, 
or,  when  the  sphere  is  not  needed,  must 
be  held  by  means  of  an  intermediate 
collar. 

When  testing  for  near  use,  the  read- 
ing attachments  are  placed  on  the  side 
of  the  telescopic  lens  facing  the  object, 
and  the  reading  or  working  distance  is 
ahvays  roughly  equal  to  the  focal 
length  of  the  lens  attachment.  For  ex- 
ample, for  a  reading  distance  of  25  cm. 
or  ten  inches  a  +4  sphere  could  be 
attached.  More  powerful  attachments 
are  necessary  in  many  cases  where  the 
visual  cap-acity  is  so  small  as  to  require 
a  larger  amplifying  efifect. 

Difficulties  of  adjustment 

Binocular  adjustment  for  distance.  A 
very  large  proportion  of  the  cases  need- 
ing telescopic  aids  to  vision  will  pre- 
sent such  poor  visual  acuity  in  one  eye 
that  only  monocular  correction  will 
have  to  be  considered.  Even  where  it 
is  possible  to  correct  both  eyes,  many 
patients  will  prefer  a  correction  for 


only  one.  If  the  correction  can  be  cal- 
culated the  same  for  the  two  eyes,  the 
spectacles  may  be  so  arranged  that  the 
lens  can  be  interchanged  between  one 
eye  and  the  other. 

Binocular  adjustment  for  near  is 
even  more  difficult.  It  is  not  possible 
in  any  case  where  a  stronger  plus  lens 
than  +6.00  is  needed  for  a  reading  seg- 
ment. It  has  been  my  experience  that 
patients  much  prefer  a  stronger  correc- 
tion and  a  closer  reading  distance  than 
with  ordinary  spheres. 

To  try  to  fit  both  eyes  for  distance 
and  for  near  means  that  the  patient 
must  learn  to  readjust  his  own  frames 
every  time  he  tries  to  read.  It  is  much 
simpler  to  use  an  interchangeable  seg- 
ment, and,  when  one  eye  tires  of  read- 
ing, the  object  lens  can  be  slipped  in 
front  of  the  other. 

Trouble  may  arise  through  improper 
adjustment  of  the  spectacles.  Should 
the  spectacles  be  tilted  before  the  wear- 
er's eyes,  he  will  complain  that  black 
lines  appear  as  having  colored  edges. 
Another  source  of  trouble  may  arise  in 
the  addition  of  the  auxiliary  segment 
for  reading.  Any  separation  between 
the  telescopic  element  and  the  auxili- 
ary lens  causes  rapid  variation  in  the 
power  of  the  combination. 

Seemingly  small  errors  in  frame 
measurement  may  entirely  destroy  the 
possibility  of  using  the  spectacles. 

a.  They  should  be  worn  so  that  the 
back  of  the  lens  is  12  mm.  in  front  of 
the  cornea.  In  most  cases  this  is  as 
close  as  the  lashes  will  comfortably  al- 
low. 

b.  Great  care  must  be  taken  in  mak- 
ing all  frame  measurements.  Unless 
your  experience  in  this  line  is  consider- 
able and  your  time  unlimited,  this 
would  best  be  left  to  a  competent  op- 
tician. 

c.  Fit  the  glasses  for  a  comfortable 
reading  or  working  distance.  A  little 
patience  and  practice  will  teach  you 
this,  but  remember  that  comfortable 
reading  distance  with  telescopic  lenses 
will  not  always  be  the  same  as  with  or- 
dinary lenses. 

d.  Final  adjustment  may  only  be 
successful  after  repeated  readjustments 
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and  the  exercise  of  great  patience_  on 
the  part  of  patient,  oculist,  and  optician. 

e.  It  should  be  noted  that,  if  desired, 
both  monocular  and  binocular  correc- 
tions can  be  supplied  in  the  form  of 
lorgnettes. 

f.  Lastly,  but  very  important,  avoid 
cylindrical  corrections  unless  they  dis- 
tinctly improve  the  visual  acuity,  as 
they  are  very  difficult  to  grind  and  add 
greatly  to  the  cost. 

Case  reports  with  comment 

Abbreviations:  The  following  are 
routinely  used: 

T.E.  =  telescopic  element 
Obj.  S.  =  object  side 
Eye  S.  =  eye  side* 
J.  =  Jaeger  test  types 

Class  1.    Cases  of  high  myopia 

Case  1.,  M.M.,  aged  10  years. 
Visual  acuity  :  O.D.  —5.00  sph.  —3.00 
cyl.  ax.  15°  =  5/60.    O.S.  —5.50 
sph.  —3.00  cyl.  ax.  165°  =  5/60. 
With  above  correction  reads  J.  1  with 
each  eye. 

Pathology  :  O.U.,  myopia,  amblyopia, 
nystagmus. 

Telescopic  lenses:  O.D.  —3.00  T.E. 
=  —2.00  sph.  —3.00  cyl.  ax.  15° 
=  5/30+1.  O.S.  —3.00  T.E.  = 
—2.50  sph.  —3.00  cyl.  ax.  165°  = 
5/30+1. 

With  both  eyes  together  reads  5/21. 
With  +6.00  sph.  added  Obj.S. 
reads  J.0.75  easily  with  each  eye. 

Case  2.,  Miss  T.G.F.,  aged  30  years. 
Visual  acuity:  O.D.  —14.00  sph.  — 
1.50  cyl.  ax.  180°  =  5/60.   O.S.  — 
14.00  sph.  —1.50  cyl.  ax.  180°  = 
5/10. 

With  +1.00  sph.  added  reads  O.S. 

J.0.50;  cannot  read  J.2.00  O.D. 
Pathology:   O.U.,   myopia,  corneal 

opacities. 

Telescopic  lens:  O.S.  —16.00  T.E.  = 
5/4—3. 

Vv^ith  +6.00  sph.  added  Obj.S. 
reads  J.0.50. 

Case  3,  Mrs.  L.J.S.,  aged  35  years. 
Visual  acuity :  O.D.  light  perception 
only.   O.S.  —20.00  sph.  =  5/21. 


With  O.S.  reads  J. 1.50  very  poor- 

Pathology :  O.D.  old  iritis,  secondary 
cataract;  O.S.  myopia,  vitreous 
opacities. 

Telescopic  lens:  O.S.  —24.00  T.E.  = 
5/12  +  4. 

With  +4.00  sph.  added  Obj.S. 
reads  J.0.75. 

Case  4,  Mrs.  T.F.B.,  aged  28  years. 
19.00  sph.  —1.00  cyl.  ax.  135°  = 
5/12. 

2.00  cyl.  ax.  30°  =  5/30.  O.S.  — 
19.00  sph.— 1.00  cyl.  ax.  135°  = 
5/12. 

With  O.D.  reads  J.2.00;  O.S.  reads 
J.0.75. 

Pathology :  O.U.  high  myopia,  vitre- 
ous opacities ;  O.D.  divergent  stra- 
bismus. 

Telescopic  lenses:  O.D.  —20.00  T.E. 
=  5/15.  O.S.  —18.00  T.E.  = 
S/7.5. 

With  +4.00  sph.  added  Obj.S.  reads 
O.D.  J.0.75,  O.S.  J.0.50. 

The  above  group  of  cases  illustrates 
results  obtained  with  telescopic  lens 
correction  in  various  myopic  patients. 

Case  1  is  an  example  of  the  average 
percentage  improvement  in  visual 
acuity  that  one  expects  to  secure  by 
telescopic  aids  to  vision.  As  this  child, 
however,  was  being  educated  in  a  sight- 
saving  school,  the  telescopic  correction 
was  not  advised,  as  it  was  undoubtedly 
best  not  to  encourage  the  use  of  the 
eyes  for  close  work. 

Case  2  read  with  comfort  with  her 
ordinary  correction.  She  was  a  young 
woman  of  considerable  culture,  how- 
ever, and  derived  much  pleasure  from 
a  telescopic  correction  for  distance  O.S., 
which  she  used  for  theater,  lectures, 
and  art  exhibits. 

I  have  been  unable  to  persuade  any 
myopic  patient  to  wear  telescopic  cor- 
rection for  constant  use. 

The  third  and  fourth  cases  above 
might  have  had  considerably  better 
vision  had  they  so  desired,  but  both  be- 
longed to  that  large  class  of  semi-illit- 
erate and  near-blind,  who  have  be- 
come quite  reconciled  to  their  visual 
disability. 
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Class  2.  Amblyopia 

Case  5,  Mrs.  L.C.,  aged  38  years. 
Visual  acuity:  O.D.   +6.00  sph.  + 
0.50  cyl.  ax.  90°  =  5/5  +  1.  O.S. 
+  6.75  sph.  +1.50  cyl.  ax.  75°  = 
5/15. 

With  above  correction  reads  O.D. 
J.0.50,  O.S.  J.  1.00. 

Pathology :  Congenital  subluxation 
of  lens  with  compound  hyperopic 
astigmatism  in  both  eyes.  Diver- 
gent strabismus  and  amblyopia  ex 
anopsia  in  left  eye. 

Telescopic  lens:  O.S.  ±  T.E.  +7.00 
sph.  +1.50  cyl.  ax.  75°  added  Eye 
S.  =  5/5—3. 

With  +4.00  sph.  added  Obj.S.  reads 
J.0.50  easily. 
Case  6,  Miss  S.M.C.,  aged  29  years. 

Visual  acuity:  O.D.  +1.50  cyl.  ax. 
90°  =  5/30.  O.S.  +1.00  cyl.  ax. 
90°  =  5/21. 

With  each  eye  reads  J.  1.00  with  ef- 
fort. 

Pathology:  Congenital  amblyopia  of 
unknown  etiology  and  with  no  ob- 
servable pathology. 

Telescopic  lenses:  O.D.  ±  T.E  = 
5/15.  ^  O.S.  dz  T.E.  =  5/21+2. 
Addition  of  cylinders  does  not  im- 
prove. 

With  +5.00  sph.  added  Obj.S.  reads 
J.0.50  easily  with  either  eye. 

Case  7,  Mr.  H.W.C.,  aged  67  years. 
Visual  acuity:  O.D.  +1.00  sph  + 

1.00  cyl.  ax.  60°  =  5/4—1.  O.S.  = 

fingers  at  2  feet,  unimproved. 
With  +2.50  sph.  added  reads  O.D. 

J.0.50,  cannot  read  J.2.00  O.S. 
Pathology  :  O.D.  facial  palsy,  lagoph- 

thalmos,  corneal  anesthesia.  O.S. 

Congenital  amblyopia. 
Telescopic  lens:  O.S.  +3.00  T.E  = 

5/21. 

With  +2.50  sph.  added  on  Eye  S.  . 
and  +5.00  sph.  added  on  Obj.S. 
reads  J.1.00  with  O.S. 

Case  8,  O.R.,  aged  8  years 

Visual  acuity:  O.D.  +6.00  sph.  +1.00 
cyl.  ax.  90°  =  5/60+1.  O.S.  +6.00 
sph.  +1.00  cyl.  ax.  90°  =  5/60+1. 

With  +3.00  sph.  added  reads  only 
J.2.00  with  each  eye. 


Pathology :  This  boy  had  congenital 
cataracts,  which  were  successfully 
operated  on  at  three  years  of  age. 
He  also  presented  alternating  con- 
comitant strabismus,  and  amblyo- 
pia, with  temporal  pallor  of  each 
optic  nerve,  and  a  variable  hori- 
zontal nystagmus. 

Telescopic  lenses:  O.D.  +3.00  T.E. 
+  3.00  sph.  added  Eye  S.  =  5/15. 
O.S.  +3.00  T.E.  -  +3.00  sph.  add- 
ed Eye  S.  =  5/30. 

With  +3.00  sph.  additional  added  on 
Eye  S.  and  +7.00  sph.  added  on 
Obj.S.  reads  J.1.00  readily  with 
either  eye. 

_  The  various  cases  which  I  have  clas- 
sified under  the  general  heading  of  am- 
blyopia are  of  unusual  interest. 

Cases  5  and  7  were  both  patients  of 
introspective  and  neurotic  type,  who 
seemed  to  live  in  fear  that  some  calam- 
ity might  deprive  them  of  the  use  of 
their  only  useful  eye.  The  prospect  of 
help  offered  by  telescopic  correction  of 
the  amblyopic  eye  was  particularly 
pleasing  and  reassuring. 

Case  6  presented  an  economic  side. 
This  young  lady  worked  as  a  book- 
keeper! She  was  almost  embittered 
by  her  visual  disability,  and  had  been 
to  more  than  a  dozen  oculists  in  the 
hope  of  securing  improvement  by  the 
usual  corrections.  Yet  in  spite  of  the 
marked  improvement  with  telescopic 
lenses  she  refused  their  aid,  probably 
because  of  personal  vanity  and  fear  of 
her  employer's  criticism. 

Class  3.    Corneal  opacities 

Case  9,  Miss  V.R.,  aged  21  years. 
Visual  acuity:  O.D.  — 6.00  sph  = 

5/30.   O.S.  —6.00  sph.  =  5/30. 
With  O.D.  alone  reads  J.1.50;  O.S. 
alone  reads  J.1.75;  both  eyes  J.0.75 
slowly. 

Pathology:  O.U.  corneal  opacities 
from  old  interstitial  keratitis,  myo- 
pia. 

Telescopic  lenses:  O.D.  — 6.00  T.E. 
=  5/10+1.  O.S.  —6.00  T.E.  = 
5/10+3. 

With  +4.00  sph.  added  Obj.S.  reads 
J.0.50  easily  with  either  eye. 
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This  is  presented  as  an  example  of 
satisfactory  improvement  in  a  case 
where  the  outstanding  cause  of  poor 
vision  was  the  corneal  opacities.  In 
numerous  cases  of  denser  macula  and 
leucoma  the  results  with  telescopic 
lenses  have  been  disappointing.  The 
probable  explanation  is  that  most  of 
these  cases  are  securing  vision  through 
a  very  small,  relatively  clear  area  of 
corneal  tissue,  through  which  the  opti- 
cal arrangement  of  the  telescopic  lens 
cannot  be  made  effective. 

Case  4.    Lenticular  opacities 

Case  10,  Mrs.  M.S.,  aged  70  years. 
Visual  acuity:  O.D.  —2.00  sph.  = 

6/21.   O.S.  —1.50  sph.  =  6/12—1. 
With  +3.50  sph.  added  reads  O.D. 

J.1.50,  O.S.  J.1.25. 
Pathology  :  O.U.  immature  cataract. 
Telescopic  lenses:  O.D.  —3.00  T.E. 

=  5/10.    O.S.  dz  T.E.  with  —1.50 

sph.  added  on  Eye  S.  =  5/7.5  +  3. 
With  +5.00  sph.  added  Obj.S.  reads 

O.D.  J.0.50  poorly,  O.S.  J.0.50  easi- 

Ordered  telescopic  correction  tor 
reading  O.S. 

Case  11,  Mrs.  J.E.W.,  aged  60  years. 
Visual  acuity:  O.D.  —2.00  sph.  = 
6/12+1.   O.S.  —1.75  sph.  =  6/12 
+  1. 

With  +3.00  sph.  added  reads  J.1.00 
with  each  eye. 

Pathology:  O.U.  incipient  cataract. 

Telescopic  lenses :  O.D.  —3.00  T.E. 
+  1.00  sph.  added  Eye  S.  =  5/6. 
O.S. —3.00  T.E.  =  +2.00  sph.  add- 
ed Eye  S.  =  5/6. 

With  +5.00  sph.  added  Obj.S.  reads 
J. 50  easily  with  each  eye. 

Case  12,  Mr.  J.L.,  aged  75  years. 
Visual  acuity:  O.D.  —3.00  sph.  = 
5/21—1.   O.S.  —3.00  sph.  =  5/10 
—3. 

With  +4.00  sph.  added  reads  J. 1.75 

with  each  eye. 
Pathology:  O.U.  immature  cataract. 
Telescopic  lenses:  O.D.  —3.00  T.E. 

=    5/10.     O.S.   —3.00  T.E.  = 

5/7.5. 

With  +6.00  sph.  added  Obj.S.  reads 
J.0.75  easily  with  either  eye. 


In  prescribing  telescopic  corrections 
for  cases  of  incipient  and  immature 
cataract,  we  have  no  panacea  for  the 
cure  of  their  disease.  I  feel  it  wise 
in  every  such  case  to  explain  to  the  pa- 
tient the  probable  temporary  character 
of  the  assistance  given. 

Certain  patients,  however,  offer  good 
reasons  for  advising  the  use  of  tele- 
scopic lenses :  those  patients  with  very 
slowly  growing  cataracts,  who  are  poor, 
operative  risks  (cases  10  and  12)  ;  pa- 
tients whose  chief  complaint  centers 
about  the  loss  of  ability  to  read  (cases 
10  and  12)  ;  lastly,  those  patients  with 
early  cataract  who  already  magnify 
their  visual  disability,  and  who  have 
developed  a  mental  state  of  hopeless- 
ness and  suspicion  (cases  11  and  12). 

Class  5.  Old  iridocyclitis  with  partial 
occlusio  pupillae 

Case  13,  Miss  A.R.T.,  aged  50  years. 

Visual  acuity:  O.D.  5/60  unimprov- 
ed.   O.S.  5/30+1  unimproved. 

With  +3.00  sph.  added  for  near  can- 
not read  J.2.00. 

Pathology  :  old  iridocyclitis  with  par- 
tial occlusio  pupillae. 

Telescopic  lenses:  O.D.  +3.00  T.E. 
=  5/60+1.  O.S.  +3.00  T.E.  =  5/ 
21+2. 

With  +4.00  sph.  added  Eye  S.  and 
+  7.00  sph.  added  Obj.S.  reads 
O.D.  J.2.00,  O.S.  J.50. 

Case  14,  M.F.,  aged  40  years. 

Visual  acuity :  O.D.  fingers  at  5  ft., 
unimproved.  O.S.  fingers  at  6  in., 
unimproved.   Cannot  read  J.2.00. 

Pathology  :  old  iridocyclitis  with  par- 
tial occlusio  et  seclusio  pupillae. 

Telescopic  lens:  O.D.  ±  T.E.  =  5/ 
30. 

With  +8.00  sph.  added  Obj.S.  reads 
J.1.00. 

The  results  obtained  in  these  two 
cases  are  so  good  as  to  require  little 
comment.  One  will  probably  note  the 
strong  addition  made  for  near  in  case 
13.  This  will  be  commented  upon  more 
fully  in  the  summary  following.  Case 
14  presented  an  important  economic 
factor,  as  a  man  practically  blind  was 
so  helped  that  he  now  works  every  day 
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in  the  recorder's  office  of  an  adjoining 
county. 

Class  6.    Retinal  and  choroidal  diseases 

Case  15,  Judge  T.,  aged  73  years. 
Visual  acuity:  O.D.  4/60,  eccentric 
fixation,  no  glass  improves.  O.S. 
5/60,    emmetropic,   no  glass  im- 
proves. 

With  +3.50  sph.  added  O.S.  reads 
only  large  newspaper  headlines. 

Pathology  :  O.U.  peripheral  lenticu- 
lar opacities,  senile  macular  choroi- 
ditis. 

Telescopic  lens:  O.S.  zt  T  E  = 
5/30. 

With  +3.50  sph.  added  Eye  S.  and 
+  8.00  sph.  added  Obj.S.  reads  O.S. 
J.0.50  slowly. 

This  patient  had  been  a  great  stu- 
dent and  author  of  several  law  text- 
books. He  died  December  23,  1928, 
after  having  used  his  telescopic  spec- 
tacles for  over  three  years,  reading  with 
ease  for  many  hours  each  day. 

Case  16,  Mrs.  B.V.,  aged  62  years. 
Visual  acuity:  O.D.  piano  =  2/60. 

O.S.  piano  =  5/30. 
With  +2.50  sph.  added,  J.2.00  poorly 

with  left  eye  only. 
Pathology:   O.U.  disseminated  ret- 

inochoroiditis. 
Telescopic  lenses:  O.D.  ±  TE  = 

5/60+1.   O.S.  ±  T.E.  =  5/12—1. 

With  +3.00  sph.  added  Eye  S.  and 

+  4.00  sph.  added  Obj.S.  reads  O.S. 

J.  1.00. 

Case  17,  K.E.,  aged  35  years. 

Visual  acuity:  O.D.  +1.50  sph.  +1.50 

cyl.  ax.  90  =  5/21—1.   O.S.  +3.00 

sph.  =5/21+2. 
With  each  eye  reads  J. 1.25  poorly. 

Does  all  his  reading  with  O.D., 

however,  as  O.S.  diverges  and  has 

slightly  eccentric  fixation. 
Pathology:  O.U.  old  luetic  dissemi- 
nated choroiditis. 
Telescopic  lenses:  O.D.  ±  T.E.  + 

1.50  sph.  added  Eye  S.  =  5/15.  O.S. 

+  3.00  T.E.  =5/12. 

Cylinder  addition  on  O.D.  did  not 

improve. 


With  +7.00  sph.  added  Obj.S.  reads 
O.D.  J.0.50,  O.S.  J.0.75.  Fixation 
in  O.S.  is  very  poor,  so  ordered 
telescopic  correction  for  reading- 
O.D. 

The  favorable  results  shown  in  the 
three  preceding  cases  might  be  entirely 
misleading.  Very  often  an  attempt  to 
fit  telescopic  lenses  to  patients  with  ret- 
inal and  choroidal  disease  proves  to  be 
a  failure.  The  ophthalmoscopic  ap- 
pearance of  the  fundus  gives  no  clue  to 
the  amount  of  help  which  may  be  se- 
cured. Evidently  the  enlarged  image 
must  fall  on  a  certain  minimal  number 
of  viable  rods  and  cones  to  give  us  the 
desired  improvement. 

Class  7.    Optic  atrophy 

Case  18,  Mr.  H.F.P.,  aged  59  years. 

Visual  acuity,  March  16,  1926:  O.D 
+  1.75  sph.  =5/10  +  4.  O.S.  +1.37 
sph.  =5/21—1. 

With  +3.50  sph.  added  reads  O.D. 
J.0.75,  O.S.  J.1.75. 

Pathology:  O.U.  optic  atrophy,  pa- 
tient -has  a  complete  bitemporal 
hemianopsia  and  has  twice  been 
operated  on  for  suprasellar  cyst. 

October  27,  1927:  Distant  vision 
as  above  but  temporal  field  con- 
traction has  now  reached  area  of 
central  fixation  in  O.D.,  and  he 
reads  only  large  print  with  this  eye. 
With  O.S.  now  reads  J. 1.25  with 
his  own  glasses,  showing  some  im- 
provement. 

Telescopic  lens:  O.S.  ±  T.E.  +1.00 
sph.  added  Eye  S.  =  5/12  +  2. 

With  +3.00  sph.  added  Eye  S.  and 
+  5.00  added  Obj.S.  reads  O.S.  T. 
0.50  slowly. 

January,  1929:  Patient  reports  his 
general  health  is  excellent.  He  can 
now  read,  however,  only  with  his  tele- 
scopic lenses,  but  is  able  to  continue 
his  business  as  the  head  of  a  large  cor- 
poration. 

Case  19,  L.W.A.,  aged  19  years. 

Visual  acuity:  O.D.  5/60,  no  lens 
irnproves.  O.S.  counts  fingers  at 
6  in.,  no  lens  improves. 
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Pathology:  O.U.  postneuritic  atro- 
phy, the  result  of  mastoiditis  and 
lateral  sinus  thrombosis. 

Telescopic  lens:  O.D.  ±:  T.E.  = 
5/30. 

With  +4.00  sph.  added  Eye  S.  and 
+  12.00  sph.  added  Obj.S.  reads  J. 
0.50  slowly  at  10  cm.^  (Note  the 
large  addition  for  reading.) 

This  boy  had  been  two  years  in  col- 
lege, using  a  +12.00  spherical  lens  as 
a  magnifying  glass.  With  this  held 
about  12  mm.  in  front  of  the  cornea  and 
the  printed  page  held  about  three 
inches  away,  he  had  read  all  his  text- 
books. Having  acquired  the  habit  of 
close  range,  he  would  not  be  satisfied 
with  a  reading  correction  with  focal 
distance  further  than  10  cm. 

Summary 

Telescopic  lenses  have  brought  to  us 
a  valuable  aid  for  many  afflicted  pa- 
tients. The  cases  cited  above  show  a 
fair  variation  in  the  pathological  find- 
ings. Some  of  our  corrections  may 
rightfully  be  criticised  by  other  men 
who  have  prescribed  such  lenses.  Un- 
doubtedly, some  of  these  cases  show 
lack  of  experience  in  the  early  days 
in  which  we  attempted  to  order  tele- 
scopic lenses.  Having  tested  several 
hundred  cases  to  date,  a  few  general 
observations  and  impressions  may  be 
given. 

(a)  We  seldom  prescribe  correc- 
tions for  distance  use,  but  telescopic 
aids  for  near  vision  are  a  means  of  re- 
newed joy  of  living  to  the  most  intellec- 


tual class  of  patients,  who  enjoy  read 

(b)  Practically  all  patients  wit 
poor  visual  acuity,  who  suggest  th 
slightest  hope  of  benefit,  are  tested  i 
the  ofiice  with  telescopic  lenses.  There 
fore,  the  percentage  of  corrections  or 
dered  is  very  small  in  comparison  wit 
the  number  actually  tested. 

(c)  Cylindrical  corrections  may  b 
omitted  unless  they  definitely  improv 
the  visual  acuity.  As  the  inclusion  of 
cylinder  considerably  increases  the  cos 
of  the  lenses,  this  item  may  be  impo 
tant  to  patients  in  poorer  circumsta 
ces. 

(d)  It  is  our  practice  to  add  fo 
near  work  segments  which  will  give  th 
best  visual  acuity  regardless  of  th 
reading  distance.    Patients  using  tel 
scopic  lenses  for  reading  soon  learn  t 
maintain  the  eye  in  steady  fixation  an 
to  move  the  paper  or  book  slowly  fro 
right  to  left.    A  reading  distance  of  1 
cm.  is,  therefore,  often  more  comfor 
able  than    a  correction   with  longe 
range. 

(e)  In  most  cases  the  full  readin 
correction  is  put  on  the  object  side.  I 
a  few  cases  this  adjustment  may  b 
varied.  Where  a  patient's  presbyopr 
correction  is  +2.50  sph.  or  more,  it  ha 
now  become  my  custom  to  add  thi 
amount  first  to  the  eye  side  and  then  t 
build  up  the  rest  of  the  needed  readin 
correction  on  the  object  side.  Certai 
English  authorities  believe  this  tend 
to  improve  the  general  definition  of  th 
image. 
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